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PROBLEM TO BE SOLVED: To expose a substrate with a 
correct amount of exposure by providing means for sustaining 
the transmittance of an illumination optical system at a 
substantially constant value. 

SOLUTION: An illuminance meter 11 is shifted into the 
illumination area of a projection optical system 8 by means of 
an XY stage 9. Light is then emitted from a laser 1 and the 
transmittance is measured for optical systems 7, 8 based on 
the ratio of output between a detector 10 and the illuminance 
meter 11. When the transmittance thus measured exceeds 
over a predtermined range, light is emitted from a light source 
1 by delivering a command from a main control section 13. The 
ratio of output between the detector 10 and the illuminance 
meter 1 1 is also measured during emission of light in order to 

determine the transmittance of the optical systems 7, 8 and when it reaches a target value 
within a specified range, emission of light from the laser 1 is interrupted by the main control 
section 13. The aligner measures the quantity of light being accumulated during exposure 
using a beam splitter 5 and the detector 1 0 and controls exposure of a photosensitive 
substrate W. According to the method, the photosensitive substrate can be exposed at a 
correct intensity by sustaining the transmittance of the optical systems 7, 8 at a substantially 
constant value. 
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H*lftt#©ttHJ 

[smmii saw3e**K:«tovxi'*BHWu. ire 
■7 X 9 ©M * - > K Jfc i; ftst^-t z> H3tse f~ fc 

[1**3(2 3 BaW*¥*C<k9v;**ftHRgiU HtJte 
vx*©/^->ftfi*3te**fc.fc0S«±CS*T-5 

fi£2>^C0-a5Xtt^S6C0Si@i^SrS«-StC*6^f-r2.S 10 

[§**« 3 ] mBmBM^mmxtammizRm^± 
«M&g i xtt 2 ©*%&■. 

r t *&mt? &m$r 3 x& 5 ©*%&■. 

©-«ftg3frr-53fc***#a<fc, K*«**¥a©a 
*»3t*M»#a t fta w-fc c t zftmt-tzimm 1 

TiS 6 cov^ti^coS^fi. 
[MF&9 8] llttE3i&*it&^att. WfB^^fiJ#© 

<t«^»«©ra©ft¥^©sis^fta&— ^icatis-r-s 30 

£ £ ftW»£T*W*H 7 ©HftSlB, 
[1**19 3 WE3fc#»*a£IWEa«©ra©3fc¥JR 

[1**1 1 0 3 ME»&*8i£^att. mttm&m 

£t>33^ftRttfcS62©3te«»#a<fcft^ 

^m?atmrfe^2 7£«^m^atCcto&^icAiti-'g. 40 

u tf£%ttK&#a<>:fflE*S2©%«K 
**a©**©iaa©ifcftw-*-u KtuaitKia^nT 

MEaii**#ft*££ft4**iTSI*:&K9©«*fc8 

So 

[tt#Bii] mEas**&#att. wiE3tta*»s 

©3t*WE3t»*l#atttE*«©ra©3t*JR^BH«fr 
*Ct»c«tr)lWE>t»W*atl»ES«©IBI©3t*5R© 

71SM#B 1 0 ©v>-f n^©gtftgfi„ 
[M*I123 5»»©«3t»^i»49Jtc. WE3tt«ft 50 
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»#a©ffl**fflV>TlWE3fc#«#a<!:ffiE8«©IW© 

^*©Sia^Sr«l3t Lfttf £ ffit&ytMfr 6 ©#ft mfE 

3t»si^ati»ES«©nii©Jt**»c9H»-rs :ti:.t 

0 , HfTE7t»fiJ^ai9tES<S©Ffl©Sii^Srf9fa©fI 

m&m i 3 3 iitrE3tm*ai*a©iu^ tm^mmt 
*ffltix#iE3t»f'j#fttaaEa*E©ra©3t*jfi©aift 

sp©*fl:«ftii:fcU a»*©*fl:*#j3rJ£©ttftifflA 
fclSfctt. *(R©«3t»f^if4»J«c. lfflEJtefiia»S©3fc 
&Br3£©3t**i vtittEit^a^a t WESSWIH©^ 
*CfiH»f-5 £ if:«t 0 WE3t»*J^atmE*tS©W 

©7E^©^ii^ftfi>rS©fiI!CIS:5gT-5 * <t Z&mtT 
31**1 1 1 XteM*K l 2 ©HftSBo 
[1**31143 **©«3fc»f££l4g'H::, -3£©«W 
TlttEJfcSa* ©3£ftf9r Jfe©ft*fc*ttil9E#awa t 

#a£WE*«©na©3te**©aia*fta^#"*"*£ 

£ft#$fc£T £§t*lil 2©St16SS<, 
[§**1153 WE-ffi©ffl»ttl B71S2HT»* 
u t ft <$tit 4»*a 1 4 (Qff^t. 

[!**« 1 6 3 tftmmi&mmfe^m&m ^xmti^ 
«#atiWES«©w©3t**©aia*&a^ix. mm 

<IA^^©iBHrtt:*^0#f;:te. ^(^©sl^ifif^ttiSiJ 
C, UtrEftK** 5 ©J£SrBf)£©3t»/£lt WE3t»a^a 
4:«rEa«©M©5t#*fclR»-r-S C t tc J: o aaE3t» 

«i#at«rE*«©M©3t**©2ii**Bffa©taca 

[!**! l 7 3 *l£©S3fc»f£©liat::WEfti&fre>© 
**Bf^©3t*fc*^WE^*J#at«rE*«©M©3t 

**Kfl8wr*^tcj:omE3t»«#aaittE*«© 

fcl ©?te¥* © ft fl© ft tc IS/£T * £ i: ft*#& t. 

T3§**3ti iftMi**si 5©^-rn*>©S7t^s. 

[f**5i 1 8 3 WE3tt»W^at»»ES«©W©^ 
* ttWE V7. ^ ©/^ - > ft HufBS«± (ciS^f -5 i§:%- 

7 ©85t^fi„ 

1 9 3 WE3tiR*» 6©3t*WE3t«-Sd^at 

*3fitc*i;-Bjt*wtt©ftft**iiE-r**i]E*a**'r 

3££ft#§&£f sifsftsii 8©ii^gm. 
[11*^2 0 3 8»E*iiE^attBfa©^F*!H=*»*Wf 

E3t^i*tt ©^»a ft wit * ^sa a t hm aaE»*»c 
^ i;TS«*B»r4WSE^at ft#T * c t 

[»*S2 1] WE^WttttWESiJ^*©*^ 
fg^ft-^^-, ItGHifStt. WEa»3t*3Rlw*ltS 
1/ >X*^ XttWE^X ^ ft BHfEfi*3t**©Jt*>&ft 

^&mmtz&m^m. WE»iJ3t**t:*w*u>x 

M©^M©EE*&as^?»JE*S5*ft, R«HaE3t«^ 

^©^©&sft^^.-5!Ss^M#a©^^< it>— oft 
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mevx*/^->©is«&««#*. mEms^a 

afcaSAaffiaSME^a. RtfffiEftSfl* *>©*©&« 

»IRt-r-5W*3i2 0XI4»*312 1 ©StftSM., 

2 3] 3t»^6(03tt*flgW3t**fc«tOvx 
^KBMtU mEVX*©/^->£fi:JB3fc3feJR*^L, 10 

stfS#3fc#*©a»*ani:«— jefcit^sn* «t 5 ic 

IfflEftSE** 6 ©3tSfflfEflBW3tt^*aVS»3t^3SJCfl8 

5. 

s. 

&&tZ>Zt$:¥rM£-tZ>m&%i2 3 ©*%£■. 

2 6 ] iJfiaftfflJt^fttllftO U- >X» 

J ?Sr-^tJ-i:*^<hT-5IS*^2 5©l)tgl„ 
[W*E2 7] WEflBM3t*3fif43tS^6©3tS»W 

-r*3ta-*i#a£*ru 

Stc . BfrE^fiJ^a (C =fc D t# <=> ft 5 huEt^M^ b ©tE 

a «3t**wi^a t * aa: it fc ^ t * t -r a 2 

3 2 6 CO ft*>©B3tgS. 30 
[tmm 2 8 ] «»E31fi»*l*atl»E« tE©BB©3t* 

^©sffl^swjrrsaffl^wje^a^-rsca:*** 

cw*^ 2 9 ] ffiEai&^si^^aa. 
#at. s9ESs*ff«fLT»«rr**«fii^a±t 

u ME«2<o3t«*a#a*i»E3t»«d#atmE* 

«cop B "J ©ft#»©ft{ii*f Stz*f ft S ttfcttffi-CffiE3tt« 
««^a tWESS 2 3t«SE«#ac «t tcA#fr-5 

U «FE3t«3E**ai:«fEJS2©3t«« 40 

^©©^©^©tt&tmu Km^itKS^nT 

MEaifl***«>*i<!:S«r»i:r*«l*9l2 8©«3t 

»^a©ai**ffli»Ta9E3tt»»j^ai:«iE**oiwo 

3t^G3Sja^S:*SSLni:*t^Wffi7tS^e.cD^ : &fflfE 
3t»*J#at«fE*«©IB©3t*3RKflaSfr-6 Cit'J; 

o . ffiE%&m^a£ffiE£K©M©j8i&¥&i?r3©B 

[«*S3 1] llftE%tt£&^a©ttift£B$IRHlHe£ 50 
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£ffl^TttEft#ffl#a£ME£ffi©ra©$£¥*©38ia 

*Bfso3t«fc*itWE3t»iij^at«rE*«om©^ 
fctmait-r* itri t3 iWE3t»#j#atiWE»«©m 

©ft^©aifi^£^M©«Kia;eT£ 
-5lt5f<^2 7X«WJ£«2 8®S^ge. 

TMEitSitf* & ®3t*Bf WE3tt»a^a t 

l9ES«©M©#¥*K:i!H#rra d ifCcfc D iWE3fc«-« 

^atWE*fi©w©^3R©aia**fsfSit»-rs - 

tt»*t-r*8ll*fli2 7XB«*S2 8©gftg©„ 
[«*«3 3] idffi-SOMfflHl B75i£2 BT*5 
£i*«r«£T*lMiS13 2©B*fc«fi. 

m&s 3 4 ] «rEaifl*a3e^a*fflv»TWE3tt» 

SJ^a £ ffiE£«©N ©Jtt** ©i§ia*£ £ffiiJ5£ L , 

fc. WE3tS*»6©3t*0f3e©3t*fc*^IWE3t»W^a 

tWE*«©nn©3iie*3Rtflai*'racif:j:0WE3t» 
fj#a <t mftesffi © ra ©t£#& © a a* * J5ra©ffi \z m 

Sr*dt*«f«fr*W*?l2 7©H7f;gS. 

[If Sfcgi 3 5 ] *R©«3tiftf^©«»C WE3tt»*» 6 © 
5t*Bf£©3tt*fc*lt«rE3tt»«^at«rE»«©M©3t 
**CIttt5c:tt:j;t) «rE3t»«#a tMESS© 
ra©3fc^*©»ffl*S?9fa©ttC»JtT*£££W«fc 

■t*»*si2 7 75sat*3a3 4©t»-rn*>©«3t*«. 

3 6 ] ttE3fcSa»S©3tt«fflESI*3&¥?RK: 
B8»Ufeit»rJ:OWEa*3t**K:*i;*3t*f*tt© 

*»**iiE-r**ijE*as*rr*ct*»*fr*»* 

^2 7 7iMW*«3 5©V^Tft^©SJtgB. 

[«i*3B 3 7 3 WE*iE¥afama©«f*jfc*tt*«i 
E^wttwaEftas^wrs^M^atiwrE^iftSJw 
*UTS«*wiSE-r*wi»^at*#-r* ut^ii 

T-5>lf^3 6©H7tgMo 

■ [«*fl3 8] lfflEft¥#ttttl»EfiI53fc¥JR©Sl* 
ffiEMfi#a». iWK&f^^K&tta 
U->X* : fXttlWEv^^*«iEa»3t**©3ttt*|Rl 

n©^M©BE***A*ffi**s^a. s:ME3fc«a> 

S©3fc©ft*S£S.*ifcft«K^a©4>fc< <kt>-o£ 
WT-5C<>:^mi:-r-5If^2 0 ©»7fcgfi. 
[Ht$g 3 9 ] WEJt*»tt«S(fEift«3tt**K J: * 

tt. !WEai«€;lWfEa«5Jt*3R©3t**|filC»»$-e-* 

^»^a. wfBtau^^fcijita u>xra©^ra©jE 

^$r^Aa/3E^^E^a> RW»E3t«*»e»©3tt©ttS 

£ & a a jgfi^M^a© 4>ft < i — o & -5 d t * 

[«*S4 0] !!7t©^©3tM<i:LTx^->vU-if 
-*#T*Ci:S*** < i:-r*«r*?(1752»*ll3 9© 
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St£SB. 

[»3j<3K4 1 ] mfiax+^VU— tf-(iK rFl+y 
VI/- tf-XfSA r Fl+yVl/- it'-T^-SCt^iKr 

[8f*S4 2] »EBH9itt¥S»illftEv;**±fcteJ? 

mmm<D tasrr ^ifincfetE-r-s z\tiz£ 
m i nmm&m 4 i os^sa. 

[0 0 0 1 ] 20 

isros^xac^fflsnssiTtesai:, ±e#«x/ , w 

[0 0 0 2] 

#X+ 1/— tf © «fc 5 ^^CDA;UX^^St*fT-5^ 

{c^Bj^^ts^Tt^^OT^^roffiw^^ff-e 40 
[0003] z.<o9H9\.ytmmz^r)^citR»i^±m<D 
iaji5* ! 9 t *©aia*3&«sao«i[ffl«!8t«toT«i(i-r 

5t#^.?>tl^. 50 
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[0 0 0 4] 

tz«fcoTfw»snTc»s. seot. mmommzw^g. 
xmt&mo mm) ft^mtm&ft^mvmmmrfg. 
itrzt. %ftmTizAm-?z>ftmtmx&m.t<Dycm 

[0 0 0 5] 3=fc. 5»Bfrlt»©#3£Rit*<OSEi&KJ: 
[0 0 0 6] *i?**Wffllfi<itt. *tE*iEU^«)tt 

Lzmm-?z>z:iiiz$>z>. 

[0 0 0 7] 

[0 0 0 8] ±BEBWSa«-r-5fc»fc. #58 

HSVX^WA^— >SrSi^^JStd; DSffi-hfCS^T 

»&*aj^& 

[0 0 0 9] Sfc, ±l2Bft9€;ariE-r*fc«>»C. *^BJ 
^CH&lhfU f&fB^X^cDA^-^&Jg^^fl-l, 

-a as**** *a s#-r * . 

[0 0 10] ±iaJBl75SSB3©»!8tciJV»T, ffiEJS 

KrEascoft**^**!**:© u >xm? ££tr*£#* 
[ooii] ±mmmmwi3<DMm\z£>^T, mmm 
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WE3fc#«? i a£ffiES«©W©Jfc¥*©#ttittffifc*f 
ft $ Ufc«J8-Ci»aE3tft*«l*a £ WE* 2 

&#a£lfflE55 2 O^ftfSW^'* ©tB77©J££H- 
3¥U ^ffl^JtKia^TlWEjSifi^S***. 
[0 0 12] 3:7c. ±IEISl75SfB3©»li»:*^T. 

#»j^atME»«©M©3K¥*©sifi*«:H«-5tK: 

^ <73 ^ ^ co jg £ Jt5£ U t£ # ■=> itu f 23tiH*>£ ©ft £ 

ii&E3fc#sj^a£ME*«©w©tt¥*fcBB«-r* ^ t 

IciD. mE3fc#»J#a£fl»E*«©lffl©»ii#*i5r3 

««£*jsv»TffiE3te#*i*a<fcffiES«©iBj©3!£#* 

©j§iS^©&rt;S£:if5£U S®^©^fcS#f3?£©« 

©^JStBaStT* - t.\z J: <3 fl»E3fc«#J^a£ME* 

»©«#»(££: ttB'JC r lB (2 4P#IW) K-@J9r5£P# 
*J»U ^ T2B (4 8 9SIB) K— HBhtBSSItJ £<Ao 

DffiE3t#a#a£ffiES«©IB©3fc£3R©i8ii*SK 
f£*MS-fS*£» ffiE>Sa*«l5£^afcffiHTa<JEft# 

s^ats&EaKwraw^swaa^&Wjt u ste 

t=, WE3ttiBA^©3t£Bf5t03t««:lj-*(rE3tt»#J#a 

£MESt5©ra©ft¥&tcfl8irr£££K,fcOfflE3te# 
#j a £ t9 e a ffi © ra <d ft # 3* © m a m & m m © m i z m 
jrr**^*?****. £*©»^fc®«tt (*ajo) gft 
mft<DffiizmMKm^<Dft*?Rfe<nyttLtzim§tttt 
m^&tffitm&<nffl<nyt¥mzmtt-rz> z. t \z*. o m 
Kft#fJ^a £ MEaiswrawft^wjSia^ £r>t a© 
« t as 0 t* < . a&Eftawa £ mE*«©m©ft 
#**«WEv^^©/^^->«:irEa«±twfi:»-r*a 

f£ft^£^t?*€r, jHIE3fc«a»e»©tt£ffiE3fcflOT 
at(WE*«©IBJ©3tt^*KfiH»t-r* C £ (C <fc 0 ffiEft 

i^ft^m t- * i: ^ ft^i*©^ ^ffiiE-r -a ttE^a & 
*3 n s ffiE^tttt©**** wit * WJ^a £ we 

Sfc, i»E*¥WttttifflE«i?#*S©H*f& 
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AftEMS^att. «JEai53t**«3*JW , *U' 
>X* J FXf4«rEvx^*ilElfl:»3t**©3ttWi*l«U: 

»»s-a-*»»*a. iWEa«3t**«cfi^*^>xnii 
©^w©ffi**asA*ffi**H^a. atf ffiEjfcaw* & 

©ft©«*£**.*»4SOE#a©il>fc< <bt>— 3*# 
n. 5KfWE3tt*»1tttimEi9*3t**KJ:amEV 
**/^->©*S«Mfc11£'&*. WEWtt^att. ME 

a«^Wfes^7t*^©^tt*[Si(c»«)$-a-s»®)# 
a. wEJft»3t**K:*its i'>xm©^M©ii**aE 

10 A^tt^tlfg. &t>lftEft!gifre>©ft©i£&£^A 
a«fiaae*a©4>&< tt>-P4tt5. 

[0013] ±E* 1 ftMSS 3 ©»«fC*V>T. ffift© 
&©fti!I£UTK r FI*yVl/-+f-XttA r Fit 

•>?!/- #©x^->vi/— if- s*-r * 
it, mmwft¥mmm~?x?±\z&??-?'<z;i?- 

>:£#©iH<fc9 *>/h3VMg©X'J y M*©$l9iffi*££J& 
fi£f-5J:3«fiS;$nTfeD, JHfEvXftMfEaSi**! 
E^ft^tcWLTiwEXU y htt!H93«*©fi## 
[6]£itt32t" *^|6Hr^je-rs^£lc«k D. MKvxi?© 
20 /^^->^*SWE*«±Kte9-ra«^. WEfiBWJt 

[0 0 14] ^^^©xA'-f XS9ii*ffifi±E©«><rJ5: 

Ke^-rsaBSr^tr.few-Tf**. 

[0 0 15] 

[5SW©*JB©»S81 0 1 tt*5BM©»3ttS«©*K« 

BS;$r^L7i|glT*?). 1 tt3tilST?*SX+->VU— if, 
30 2tt7tMl^b©l/— tfJt^S^UT^-O'f >3t— U 

CDt^f-<*M yj-W-? 3A^©7tmTV7.^> 
H 6©MPSEMjfi : &Bi0^-r^>m3¥:l/>XT$) 

•g>o sti^-yx-c^juo^^u-^ 3A>e©7t*:©— 

SCSrBiOttJ-rtf-AX^'U yf>— (A-7 5?-) Tfe 
0, i©— «©3e*tt3tt»lH»l 0 (RT, ff-fr^ 
^10J £E-T, ) i:AWL. T-ffi'^10©Mt 
»m*Catf'»Tlt3tt«© : E— ^-36*tf*3*l*. VX^ 
40 >^7U-K6te4ft©ffi£Kfgfirr&>g^«^$^ 

x^) R±tca^sn, u?^;uR©3f^©««©*7S« 

IlSna. Ml. M2. M3te3£S££&T9ffltf-5;tai> 
©*T0tttf5 5-T-, S*tffiC*5«Bl3W»riJSnTV> 
So U^i7;UR±©0^N^->ttS^7t#^8trJ;o 
Ta83ttS«w±KJ9:«a4a*. 9tt«Jtt*«*ff«fU, 
XYC^f77^»t5XY^f-yTr*4. XYXf 
— >?9±tC«. ^7tS1SWffi1 : ia®±©^SS:a i I^T-5 

Bgstt 1 1 *<Bas$nTVi5. i 2 ^ i o \z 

so «toT«-»Jsnfc5t«^68»3t**imc-r«fc*©* 
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[0016] m2\zis— *f— lfrzcDytmzjzymmz 
tifc*^©. mm mm ytmt&mu>X7 t&xx 

8 t \Z =k <0 &(F>m.W&<Dmh<nM% Sr^T V v 
£©iate^&fi'J5£L<;tjS*£*LT^5. 
89£tt. BHStH l£XYX^-v9(C<£oT&j|^* 

tftwu w#cDm*jt**«>TffAofc. H2ic*-r«k io 

0\Z, MW^«tt>T^©Sia*75^>*(C±#LT, *-5 
[0 0 17] 0 3^Jfc©^#J£fr&;brg«£;&fiL 

fe<Dmmz\mM 1 £56jtsttTaa«p*iHHLfcis* 

B3i>5»5. 20 

[0 0 1 8] 0 2, H3tr^$nfc:^(cS^^T, 0 

i a&Knyt&ma&mmto 1 3 n, $ n-z 

^zvtmom^ZT'jT-?? 1 0 ci^T^^^^ns 

ffifcl^^URCaa*©****^*}^^? 

«3tt**8t*^j«**©aa*o«[**jeu. fea$ 

TEofc^lcte, iWW«i3f±. H^roSTtiftf^t 
^*8*>€>]«**©aa*©«#^***fcRtt*T?-t 

#-r**7?u— if- 1 s5BJta*T3t**«cBiwr 

[0 0 19] £©15. *itU'>X7 tSJK3t^^8^e> 

«**KM»$n*«j|[3iie**'5 s -r5 i i'3'i 0T?a**> 

ffilffftl 3#U-tf— l©563fc£ffik£l£«>. 
[0 0 2 0] Sfc, g«©**0©ffiffllWt;:t>HflH::JR© 40 

[0 0 2 i]aiMit ^^^^7-99 1 OT 
#il£©ftfi£^*LT*fcrf *3ISS^JWJ: 
5 K/tjU* U— !f £ftM£T3*£«$WA°;UX&-^BS 

[0 0 2 2] I+yYU- tf— 1 fcfix^* h;HR©i|£ 50 
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ffi*S^3 pmKTII»5*«ftSnfcKr FX+->VU- 
+)-'—*> A r FI*y7|/-1t'-^ffifflTt5. **SSW 

S i a U>XtC a Fi l/>XSffl*^bt 

[0 0 2 3] e— ASE»3t*« 2 © A#ft£cttJ£tt*Bi 
tii^A©^gfl¥ 5 - 4 7 6 3 9^4i«JwE«anTt»* 

©t. d^rfiK^LAVi. 

[0 0 2 4] Emc&l^T, &?0P#©jgifi*©fi6«:. ft 

7 & 8 K2rr5ftj$«©BBa&w©a!a*©ffia> 5& 

[0 0 2 5] #HS£0iJTti, jE«fc«3fc*S«W£fTfc'3 
^>tr; ft#3l 7 & 8 ©39*©frWBfD&©aiI*©ffl[ 

$r*'^(C± 1 fe> hUill*J©— 3£«6B *l -3 <fc 

ail, ft#^7&8l;:ftJfc£BBttL-T^-5., X, 

t, x. g«©««K*E£Ta:i:SEit &ft* £ tarns 
[0026] **j6«T?ti, mytytm% 7 ttk&K^m 

fiTT-S^llSr^LfcAi. B8^3t^^ 1 4 -^jSJKft^ 8 

^©ftAam® c nfcE»Bfrjt«©4*tt «t r> r 

tt. ^©j^©^^fe*D, ■?-©*■&£ fe#5S9i«:i8fln? 
£-5. *«MC5ltiS±IliA 1 2 O, £ S i O, ©32 

aOttS i O 2 ©32SMJ;0^;-2>o 
[0 0 2 7] EI2, 0 3©8IA^. SSl/fcWt) 

ft#3% 7 & 8 ©&j&*©£ifraiaasa©— stBHSriBAs 
mi3ft»iisa-rsnii»cu— if- 1 f^r^^i o©m^ 
« 7 & 8 ©aa**«HE— ^«Hrtt-»J#bT t> 

[0 0 2 8] Sfc. H?)^©31STSa75^±Lfc«ag 
A<«lfiL, aifl**«AttE0>— J£«ffl£«*-TL£5«£ 
life, ^©ttjJI»c»it:ixfc8fJlc**«:*636^»&»)eU 

^IHWffil 3K«tt>TU— !f-l*a»WC«5ttS-&T 
9 4 7- 5 9 1 0Srffl^Ti^g^»©ft*^7 l d;*^7&8 
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[0029] z.(Dmmm\zid^x\-i. mz.it i bk— @ 

2 B K-B** J5r5fcP**J{;:*|ft©»3te»f££: »S»Jt. 

[0 0 3 0] il ©St^gfilCiSt^T. SSSSi- 1 1 £X 
YXf-/9l;J;o TS#3fc¥* 8 © SBtt«tti*i \Z#Wl 

l©m#i£^6ft^7&8©j§ia^£ffiPJj-r£. H-fJ 

JtS-frTViSWirfcx-r^^^ 1 0 ifigffift 1 1 ©iH7J 10 
Jt©*S«l£LT3fc¥*7&8©jiii«|s*3jl«K Tt^m 

±ftl*fffi 1 3 \Z «fc 0 I/— tf— 1 <Z)%7E£ffit£itTfc & 
[0 0 3 1 ] H4tt*9BH©flI%&C©4&©£iKai©tt 

[0 0 3 2] 21 te&i^*^ 8 ©—&-?&£ 7 ^ —)V 
KU>XT»?J. 7^-;i-HU>XIBiI2 2l:±5 

d^ifiJffllgBl 3^e.K>fg^-{-S-^V^T^ 20 
*8©3fctt#flf;:«»Sft*;:£K«fc-3T, 
8©JMBfMS«:*iELT^*. 2 3, 2 4 tt«3t*«W 

©Sffi©^tt:£faKoivr©iS53£:&arr£>:*— ^:7:i- 
«3tatRW«3tt«Sr«fflb. £©lg*K:*^T, «3t 
S«W©*Btf»«at3feJR 8 ©^X fcXBfc— 
aT-Si^tC. XYXf-y9±OZXf-y2 5S:I 

wra. 2 6ttSjK3t^*©e>hft«*««flMs«s© 30 

[0 0 3 3] U— tf- 1 S©3fcJfcfl*i9:*3fc¥* 8 (I A 
»T4t. SSJ3te3**8rt©^>XjWte«-«{£Rttl, 

[0 0 34] B5I1 a«3t^9ft 8 K3fc**A#t 

©If > M^©SifrS©WM£^bfcST;g>-5„ ^tl 
«hr>h&aiCOtiT©^77Ta&-5*^ &I£fg^©^ 40 

[0 0 3 5] ^M«f V 1 3 tt. ft^Wti-^WW 2 6©^ 

»*«2 2ta««nfr**tiiUT, 7^-;VKU>X*3t 
W*(fil©Hf^©fegtrlK«j L,«I£3fc¥* 8 ©«««*© 
^W)ft&ffiiE?Z>. tf>hfig©^{ttCP 5 ||UTtt, S3t 

©ffi«j9««»r«js*3tt**8©tr> hsksk:— srr 
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[0 0 3 6] ±ftf«ffi 1 3 SJB3t¥* 8 ©ft#M#tt 
©«{b**^4*tt : T i «ffl52 6lCd:oT^ffii|U. *-©« 
m{CjSDT-fe>lJ— (2 3, 2 4) h7t~ 

fflflMB 1 3 13. ^©^fbS^tf-S-r-Sfei*©/^/-^ 

*fi$n t . jK4t£!fti*©m©i9M t ' , f^'r^tr—i 
r ©s»*a> e. ns jt^* 8 ^ommytrnQ d , 

[0 0 3 7] 3t#»tt : f«ia5 2 6 T?tt. ^ne®/^/ 

J|L*««3tt**8©h!>hffi«©*fl:AFS«»Cd:oT 
ijJBJ-rs. ^©«-J|Cfc:tt»iit*fflJr>ft. 

[0 0 3 8] A F = A F 1+ A F 2 
A F 1 =S F • QD • D a • DT 
A F 2 = A F ' • e x p (-k F • t ) 

©H#©*jE«ft, DTfitW©#fi:l^M©|II»CJtjlHI* 

3&*fr fctan-c^fciitiH©*^, k F tttsue^* 4 ©^ 

ow©WiB#rac^snfes^^^8©if >h&s 

©£ft*T»*. AF 1 ttS^7t#^8©^©iRlwJ;4 
*te«fM»fcO©b:>hffi«©«<b«. AF2«f£&ft 
**8©tt«»:J:**(il[I^IIII*fcO©fcr> h®©SIfrS 
T**. S&fc. AF2£aHS©tt©*»*S£<!:L-CS 

[0 0 3 9] Jt^Wrtt^aias 2 6 K: «fc<5fff-*«. 

*3t#*8©tr>hffi«©«»afi, @5©«i:'5fca*S 

»*«e«i»ft©HftTat>-a-6ftafti»*«v»T*fl:L 

Tt^<©T"&3„ 
[0 0 4 0] 8 ©fe^f&*©ffiiE«, y J - 

^Ki/>X2 i zmmTz>mw]¥%t2 2^mzi,, m*. 

tf»*Jti*3fi8 ©3tX»fllT-Hr> h U s/ *TrttfcV>« 
£KttU^;UR 8 ©3t«|*|fiIfc»»S-& 

a»3tt^3R8W©-»©U>XIBl*«EH 
^MtUTKSIBI©ffi*ft«A-5EE»*E^a^», 3tW 
T*5l+->7 U— tf- 1 ©%igjSg$r^^.4&S^M 

[0 0 4 1] Sfc. S^7 I 6^^8tZ t t-5l/^^;l/R©/t 

*->©ia«<fc«BP-& tr> Ki«©*»©*iiEtt, ^ 

4i+->vi/-!f- 1 ©^JgiSfi^^x.Sftfi^S^a 
© / >^£< OSKttSCiTfcfT&A*. 
[0 0 4 2] El 1 75Ma 5 ©^SS^JTttS^S©S7tg 
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[0 0 4 3] X, 017IrSBI5omifi0!|(Z)lt3tS«tt, 

»<B«Mffl£fT&oT^£**, WlxJiX*^ V U— tf- l 

^ 6 c0^Sc0/N o ^X^^-^^/g>tatS^BS^r S ct 5 10 

[0 0 44] X, £A±(DIJiMTtt3t^» 7 & 8 (D^j^m 

< £ *>t£^ 7 & 8 OSia^*«SS-^T*n«iE u ^ 

^Sj <7)#i4 «> 0 2 &z>m 3 \z ^ b h <d t & af ifi i; -e* 
fieoT0i7iSH5©^jfiw©ji)tsBTfaflaM5t 

[0 0 4 5] ^:^±JEKMUfc«Jtg«*frJfflUfci|£?|| 
#^A-fX (IC*LSI*©*»#fy^ 

XAfiiS) Tti^U33>^^)^^^UT , i7X/N^g[ig 

"T*. Xf>^4 (^xy\ynirx) ttt&i8ii¥tf 30 
*U iffifflScU&^X^t^XA&fli^T. UV^77 
>Tft«t«fcoT^XA±^|R©|HiaSr»j«"r4. 

^T7^5 (imt) tt»xatpf«n, xt7^4 

>20 , ^ydr->?>iflS (5P^:/i£tA) mcDumtt 

u :n^af Uf^y?) 2n& e 40 

[0 0 4 6] 0 7^±ie^x/\7 p n-tr7,(D^^:^n- 
Sr^T- T^TV-fl 1 (Sfb) Tli'JXACDgiSiik 
Xf7^12 (CVD) Ttt^XA^ffiKSftift 

17 (%«) Ttt«3fcLfc^XA£5ifc-r<5. Xt^X 50 
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18 (X^>£0 TttS«UfcU>?X YmX^(D^ 
SrBUOIRSo X77^19 (U^XhifJK) TtiX^? 

[0 0 4 7] *HJfi«<0»iB*j£S:ffl^n«, t£*t£S 
[0 0 4 8] 

£<DT> *triEL^»3t*T^XA*a)«B5tS«S« 

3tT€T, K r FX+yYl/- tf-^A r FX+y7l/- 

[013 *Jfi«&^-r«B5B|-c* 

[0 3] ^gStra OfcSMST&l^Pil) tSa$«)H« 
[04] **^©»3tSB©flfi<O^]!fi0US:^T«ll80"r 
[0 5] figl/>X*©t;> HificD^IiCQflB^^T 

[0 6] ^fr^Awxoiiii^D— sr^-riaTfes, 

[07] 0 6O^7XA— ya-feXSr^-THT&So 
[f3^t&BJ§] 

1 X*y7l/- tf- 

2 fcf-ASE»3fc¥* 

3 -*-?"t4 xijm yj-pv—z— 

4 U>X 

5 If-AXyj — 

6 7X + >^U-K 

7 U>X 

8 Kfi^*^ 

9 XYXf-y 

I 0 T^ffigg 

I I m&sf 

i 2 ytmi&wu 

1 3 

1 4 JH9i3tt¥3R 
Ml tfrDfttf*^- 

M2 mom-fs?— 

M3 SrDffitf^- 
R 

W «i7XA— 
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